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therebetween to mold material in mold cavity 20 into a part 22. In the opened 
position, units 16, 18 open mold machine 12 for discharge of part 22 therefrom. 

Part catcher 14 is arranged to move between a catch position shown 
diagrammatically, for example, in Fig. 2 and a release position shown 
5 diagrammatically, for example, in Fig. 3. In the catch position, part catcher 14 is 
arranged to catch part 22 discharged from mold machine 12. In the release position, 
part catcher 14 is arranged to release part 22 caught by part catcher 14 to a part 
receiver 24 underling part catcher 14 while another part 26 is formed in mold cavity 
20. Part catcher 14 is coupled to first and second units 16, 18 to move relative to units 

10 16, 18 from the release position to the catch position in response to relative movement 
between units 16, 18 from the closed position to the opened position and to move 
relative to units 16, 18 from the catch position to the release position in response to 
relative movement between units 16, 18 from the opened position to the closed 
position. Movement of part catcher 14 between the catch and release positions causes 

15 no increase in the cycle time (i.e., the time to mold part 22, release part 22, and close 
again to mold part 26) of machine 12. Part catcher 14 thus provides catcher means for 
catching part 22 discharged from mold machine 12 (e.g., injection mold machine) 
when the catcher means is positioned in a catch position and for releasing part 22 to 
part receiver 24 when the catcher means is positioned in a release position. 

20 An apparatus 1 10 is an example of apparatus 10 and is shown, for 

example, in Fig. 4. Apparatus 110 includes an injection mold machine 112 and a part 
catcher 114. 

Injection mold machine 12 includes a fixed unit 116 and a movable 
unit 118 arranged to move relative to fixed unit 116 between a closed position shown, 

25 for example, in Figs. 4, 7, 10, and 1 1 and an opened position shown, for example, in 
Figs. 5, 8, and 9. In the closed position, fixed and movable units 116, 118 close 
injection mold machine 1 12 so that units 116, 118 cooperate to form a mold cavity 
120 therebetween to mold material in mold cavity 120 into a part 122. In the opened 
position, units 116, 118 open mold machine 1 12 for discharge of part 122 therefrom. 

30 Part catcher 1 14 is arranged to move between a catch position shown, 

for example, in Figs. 5, 8, and 9 and a release position shown, for example, in Figs. 4, 
7, 10, and 11. In the catch position, part catcher 1 14 is arranged to catch part 122 
discharged from injection mold machine 1 12. In the release position, part catcher 1 14 
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is arranged to release part 122 caught by part catcher 1 14 to a part receiver 124 (e.g., a 
conveyor) underlying part catcher 114 while another part 126 is formed in mold 
cavity 120. Part catcher 1 14 is coupled to fixed and movable units 116, 118 for 
movement relative to fixed and movable units 116, 118 from the release position to 
5 the catch position in response to movement of movable unit 118 relative to fixed unit 
116 from the closed position to the opened position and to move relative to fixed and 
movable units 116, 118 from the catch position to the release position in response to 
movement of movable unit 118 relative to fixed unit 116 from the opened position to 
the closed position. Movement of part catcher 114 between the catch and release 

10 positions causes no increase in the cycle time of machine 112. Part catcher 114 thus 
provides catcher means for catching part 122 discharged from injection mold machine 
112 when the catcher means is positioned in a catch position and for releasing part 
122 to part receiver 124 when the catcher means is positioned in a release position. 

Fixed unit 116 includes a fixed platen 128 and a fixed mold body 130, 

15 as shown, for example, in Figs. 4, 7, 8, and 10. Fixed platen 128 is coupled to a 
foundation 132. Fixed mold body 130 is coupled to fixed platen 128. 

Movable unit 118 includes a movable platen 134, a movable platen 
support 136, and a movable mold body 138, as shown, for example, in Figs. 4, 7, 8, 
and 10. Movable platen 134 is coupled to movable platen support 136 for movement 

20 thereon between the closed and opened positions. Movable mold body 138 is coupled 
to movable platen 134 for movement therewith. 

A mover 140 shown diagrammatically, for example, in Figs. 4, 7, 8, 
and 10 is coupled to movable unit 1 18 to move movable unit 118 relative to fixed unit 
116 between the closed and opened positions. Mover 140 is arranged to move 

25 movable unit 118 away from fixed unit 1 16 in an opening direction 141 from the 

closed position to the opened position, as shown, for example, in Fig. 8. Mover 140 is 
arranged to move movable unit 118 toward fixed unit 1 16 in a closing direction 142 
from the opened position to the closed position, as shown, for example, in Fig. 10. 

Illustratively, platen support 136 includes a pair of parallel slide rails 

30 143 coupled to bearings 144 coupled to foundation 132, as shown, for example, in 
Figs. 4, 7, 8, and 10. Slide rails 143 extend through movable platen 134 for 
movement of movable platen 134 along slide rails 143 in the opening and closing 
directions 141, 142 by use of mover 140. 
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Fixed and movable mold bodies 130, 138 cooperate to provide a mold 
146 included in injection mold machine 1 12, as shown, for example, in Fig. 7. Bodies 
130, 138 thus cooperate to form therebetween mold cavity 120 of mold 146 when 
bodies 130, 138 are positioned in the closed position. Illustratively, conduits 148 are 
5 coupled to fixed mold body 130 to supply plastics material to mold cavity 120 to form 
part 122 therein. 

A part discharger 150 is arranged to discharge part 122 fi-om movable 
mold body 138 upon movement of movable unit 118 firom the closed position to the 
opened position, as suggested, for example, in Fig. 8. 

10 Part catcher 114 includes a first hand 152, a second hand 154, and a 

hand coupler 156, as shown, for example, in Figs. 5-11. First hand 152 is coupled to 
fixed unit 1 16 for movement relative thereto. Second hand 154 is coupled to movable 
unit 1 18 for movement relative thereto. Hand coupler 156 is coupled to first and 
second hands 152, 154 for movement of hands 152, 154 relative to one another and to 

15 fixed and movable units 116, 118 fi-om the catch position to the release position in 

response to movement of the movable unit 118 toward fixed unit 116 firom the opened 
position to the closed position and for movement of hands 152, 154 relative to one 
another and to fixed and movable xmits 1 16, 1 18 from the release position to the catch 
position in response to movement of the movable unit 118 away from fixed xmit 1 16 

20 from the closed position to the opened position. In the catch position, hands 152, 154 
cooperate to catch part 122 discharged from mold cavity 120. In the release position, 
hands 152, 154 cooperate to form a release opening 158 therebetween for movement 
therethrough of part 122 to part receiver 124. Hands 152, 154 close release opening 
158 upon movement back to the catch position. Illustratively, first and second hands 

25 152, 154 and hand coupler 156 cooperate to provide a linkage coupled to units 116, 
1 18 for pivotable movement relative thereto between the catch and release positions 
to open and close release opening 158. 

Each hand 152, 154 includes a first shaft 160, a second shaft 162, and a 
plurality of fingers (or links) 164 coupled to shafts 160, 162 for pivotable movement 

30 relative thereto, as shown, for example, in Figs. 5 and 6. Each first shaft 160 extends 
through a pair of bearings 166 (e.g., pillow block bearings) included in each hand 152, 
154. Bearings 166 of first hand 152 are coupled to fixed platen 128 for pivotable 
movement of first hand 152 relative thereto. Bearings 166 of second hand 154 are 
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coupled to movable platen 134 for pivotable movement of second hand 154 relative 
thereto. First and second shafts 160, 162 extend through fingers 164. Fingers 164 are 
keyed to first shafts 160. It is within the scope of this disclosure for fingers 164 not to 
be keyed to first shafts 160. 
5 Each hand 152, 154 includes plurality of stabilizer links 167 to 

promote stability of hand 152, 154, as shown, for example, in Fig. 6. Stabilizer links 
167 are coupled to shafts 160, 162 for pivotable movement relative thereto. 
Illustratively, each hand 152, 154 includes four stabilizer links 167, two toward each 
side of fingers 164. A fastener 170 is used to couple one of stabilizer links 167 to an 

10 end of each second shaft 162. 

Hand coupler 156 includes a plurality of coupler links 168, as shown, 
for example, in Fig. 6. Coupler links 168 are coupled to second shafts 162 for 
pivotable movement relative thereto. Illustratively, hand coupler 156 includes four 
coupler links 168, two toward each side of fingers 164. Coupler Hnks 168, stabilizer 

15 links 167, and fingers 164 are made of, for example, ultra high molecular weight 
plastics material (e.g., polyethylene). 

Spacer sleeves 169 are used to space fingers 164, stabilizer links 167, 
and coupler links 168 apart firom one another, as shown, for example, in Figs. 6, 9, 
and 11. Spacer sleeves 169 are positioned on shafts 160, 162 between adjacent 

20 fingers 164 and links 167, 168. Spacer sleeves 169 thus also minimize corrosion of 
shafts 160, 163 which are made of, for example, cold-rolled steel. Spacer sleeves 169 
are made of a relatively low fiiction material to facilitate movement of part catcher 
114 between the catch and release positions. The material of spacer sleeves 169 is, 
for example, an acetal resin such as DELRIN®. 

25 Fingers 164 of first and second hands 152, 154 cooperate to catch and 

release part 122, as shown, for example, in Figs. 8-11. In the catch position, fingers 
164 of hands 152, 154 catch part 122 discharged firom machine 112. In the release 
position, fingers 164 cooperate to form release opening 158 therebetween for 
movement therethrough of part 122 to imderlying part receiver 124. When part 

30 catcher 1 14 retums to the catch position, fingers 164 close release opening 158. 

Illustratively, first hand 152 include three fingers 164 and second hand 
154 includes four fingers 164, as shown, for example, in Figs. 6, 9, and 11. Each 
finger 164 of first hand 152 extends between adjacent fingers 164 of second hand 154 
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to promote retention of part 122 on hands 152, 154 when part catcher 1 14 is 
positioned in the catch position. It is within the scope of this disclosure for fingers 
164 of first hand 152 to be spaced relative to fingers 164 of second hand 154 so that 
each finger 164 of first hand 152 does not extend between adjacent fingers 164 of 
5 second hand 154. 

Part catcher 114 includes a part retainer 171, as shown, for example, in 
Fig. 5. Part retainer 171 is adapted to retain part 122 on hands 152, 154 when part 
catcher 1 14 is positioned in the catch position. 

Part retainer 171 includes a pair of spaced-apart part retention panels 

10 172. Each part retention panel 172 is coupled to one of coupler links 168 and is 

arranged to engage part 122 to retain part 122 on hands 152, 154 when part catcher 
1 14 is positioned in the catch position. Each part retention panel 172 includes a 
window 173 made of, for example, a transparent material (e.g., plastics material such 
as LEXAN®) to facihtate viewing of part 122. 

15 First and second hands 152, 154 cooperate to provide a part orienter 

174, as shown, for example. Figs. 5 and 7-11. Part orienter 174 is adapted to orient 
part 122 for release through release opening 158. Part orienter 174 is adapted to move 
part 122 fi"om a catch position orientation shown in Figs. 8 and 9 and associated with 
the catch position to a release position orientation shown in Figs. 10 and 1 1 and 

20 associated with the for movement of part 122 through release opening 158 upon 

movement of first and second hands 152, 154 fi-om the catch position to the release 
position. 

Part orienter 174 includes a smaller part orientation wall 175, a smaller 
wall mount 176, a larger part orientation wall 177, and a larger wall mount 178, as 

25 shown, for example, in Fig, 6. Smaller part orientation wall 175 is coupled to smaller 
wall mount 176 which is coupled to at least two fingers 164 of first hand 152. Larger 
part orientation wall 177 is coupled to larger wall moimt 178 which is coupled to at 
least two fingers 164 of second hand 154. 

Smaller wall moxmt 176 includes a pair of support walls 179 extending 

30 firom the two fingers 164 of first hand 152 to which moimt 176 is coupled, as shown, 
for example, in Fig. 6. Support walls 179 are curved to mate with smaller part 
orientation wall 175 for support thereof. Illustratively, each support wall 179 and the 
finger 164 to which it is coupled cooperate to form a monolithic unit. It is within the 
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scope of this disclosure for a support wall 179 to be coupled to each finger 164 of first 
hand 152. 

Larger wall mount 178 includes a pair of support walls 180 extending 
fi-om the two fingers 164 of second hand 154 to which mount 178 is coupled, as 
5 shown, for example, in Fig. 6. Support walls 180 are curved to mate with larger part 
orientation wall 177 for support thereof. Illustratively, each support wall 180 and the 
finger 164 to which it is coupled cooperate to form a monolithic unit. It is within the 
scope of this disclosure for a support wall 180 to be coupled to each finger 164 of 
second hand 154. 

10 Each part orientation wall 175, 177 includes a guide surface 181 to 

guide movement of part 122, as shown, for example, in Figs. 10 and 11. Guide 
surfaces 181 are non- vertical when hands 152, 154 assume the catch position. Guide 
surfaces 181 are vertical and face one another to orient part 122 for movement 
through release opening 158 when hands 152, 154 assume the release position. 

15 Fingers 164 include tapered end portions 182 that are aligned with guide surfaces 181 
to facilitate movement of part 122 through release opening 158. 

Part catcher 114 includes a first shock absorber 183, first absorber 
mount 184, a second shock absorber 185, and a second absorber mount 186 as shown, 
for example, in Fig. 6. First shock absorber 183 is coupled to first absorber mount 

20 184 which is coupled to adjacent fingers 164 of first hand 152. Second shock 

absorber 185 is coupled to second absorber mount 186 which is coupled to adjacent 
fingers 164 of second hand 154. First shock absorber 183 is arranged to engage fixed 
platen 128 and second shock absorber 185 is arranged to engage movable platen 134 
to minimize over-swinging of part catcher 114 upon movement of part catcher 1 14 

25 from the catch position to the release position. Minimizing such over-swinging 

facilitates release of part 122 onto part receiver 124 and minimizes potential damage 
to part catcher 114 that might otherwise occur upon impact between part catcher 114 
and platens 128, 134. Illustratively, each shock absorber 183, 185 is a hydraulic 
cylinder. It is within the scope of this disclosure to omit from part catcher 114 one or 

30 both of shock absorbers 183, 185 and their associated mounts 184, 186. 

An apparatus 210 is an another example of apparatus 10 and is shown, 
for example, in Figs. 12-14. Apparatus 210 is similar to apparatus 110 except that it 
includes two part catchers 1 14 to catch two parts 122 discharged from two molds 146 
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of injection mold machine 112 and to release the two parts 122 to underlying part 
receiver 124, Components of apparatus 210 similar in structure and function to 
components of apparatus 1 10 are thus identified by identical reference numbers. 

Part catchers 1 14 are coupled to fixed and movable units 116, 1 18 for 
5 movement with one another between the catch and release positions in response to 
movement of movable unit 118 relative to fixed unit 116 between the opened and 
closed positions. In the catch position, each part catcher 1 14 is arranged to catch a 
part 122 discharged firom one of two molds 146, as shown, for example, in Figs. 12 
and 13. In the release position, each part catcher 1 14 is arranged to release a part 122 

10 caught thereby through a release opening 158 formed between hands 152, 154 of each 
part catcher 1 14 to underlying part receiver 124. First hands 152 are coupled to fixed 
platen 128 for pivotable movement relative thereto. Second hands 154 are coupled to 
movable platen 134 for pivotable movement relative thereto. Part catchers 114 
provide catcher means for catching a part 122 discharged from injection mold 

15 machine 112 when the catcher means is positioned in a catch position and for 

releasing a part 122 to part receiver 124 when the catcher means is positioned in a 
release position. 

It is within the scope of this disclosure for apparatus 210 to have more 
than two part catchers 1 14 to catch and release more than two parts 122. It is within 

20 the scope of this disclosure for first shafts 160 of first hands 152 of part catchers 114 
to be replaced by a single shaft extending through only three bearings 166 and for first 
shafts 160 of second hands 154 of part catchers 1 14 to be replaced by a single shaft 
extending through only three bearings 166. It is within the scope of this disclosure for 
second shafts 162 of first hands 152 of part catchers 1 14 to be replaced by a single 

25 shaft and for second shafts 162 of second hands 154 of part catchers 1 14 to be 

replaced by a single shaft. It is fixrther within the scope of this disclosure to omit one 
or more stabilizer links 167 and one or more coupler links 168 fi-om part catchers 114 
when first shafts 160 are replaced by a single shaft and second shafts 162 are replaced 
by a single shaft. 



